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b College of Engineering, Majmaah University, P.O. Box 66, Majmaah, Saudi Arabia ABSTRACTNanoﬂuid is the most promising gift of modern science to improve the heat transfer capabilities of 
conventional heat transfer ﬂuids. However, one of the most crucial drawbacks for classical nanoﬂuid 
models is that they cannot describe a class of ﬂuids that have certain microscopic characters arising 
from the micro-rotation and local struc-ture of the ﬂuid elements. In this work, the innovative 
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